Key indicators: single-crystal X-ray study; T = 153 K; mean (C-C) = 0.002 Å; R factor = 0.033; wR factor = 0.084; data-to-parameter ratio = 13.2.
In the title compound, C 12 H 13 ClO 4 , the 1,3-dioxane ring adopts a chair conformation and the 2-chlorobenzene and methyl substituents occupy equatorial sites. The carboxyl group is in an axial inclination. In the crystal, carboxylic acid inversion dimers linked by pairs of O-HÁ Á ÁO hydrogen bonds generate R 2 2 (8) loops.
Related literature
For background to protecting groups, see: He et al. (2004) . For related structures, see : Laing et al. (1984) ; Sun et al. (2010) ; Wang et al. (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). In the title compound, C 12 H 13 ClO 4 , the 1,3-dioxane ring adopts a chair conformation and the 2-chlorophenyl substituent occupies an equatorial site (Fig. 1) . In the crystal, adjacent molecules are connected by O-H···O hydrogen bonding interactions between the oxygen atoms O 3 and O 4 into a dimer (Fig. 2) . The crystal structures of some similar 1,3-dioxanes have been reported (Laing et al., 1984; Sun et al., 2010; Wang et al., 2010) .
2,2-bis(hydroxymethyl propionic acid (6.7 g, 0.05 mol), 2-chlorobenzaldehyde (7.0 g, 0.05 mol), N,N-dimethylformamide (30 ml), cyclohexane (15 ml), and p-toluenesulfonic acid monohydrate (1 g, 0.005 mol) were heated and stirred at 353 K for 5 h. Diethyl ether (50 ml) and NaHCO3 (0.42 g, 5 mmol) were added to dissolve the residue after DMF and cyclohexane were evaporated under reduced pressure. The organic solution was washed with water (100 ml), and dried with anhydrous sodium sulfate for 3 h. The resulting solution was filtered and evaporated, and the product was recrystallized from ethyl acetate to give 8.3 g of colorless blocks (yield 65%; m.p. 424.2 K).
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 1.00 Å) and were included in the refinement in the riding model approximation, U iso (H) = 1.2-1.5 U eq (C). The H-atoms of the hydroxyl groups were placed at calculated positions and then refined as riding; O-H =0.72 Å and U iso (H) = 1.5 U eq (O). The molecular structure of (I), with 30% probability displacement ellipsoids for non-H atoms. are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Computing details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
